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Memoirs for the Ingenious. 


SEPTEMBER, 1693. 





LET TER XXXVI 


To the Honourd Sir Theodore de Vaux, 


Phyfician in Ordinary to the late 
King Charles Il. and to Katherine 
Qucen Dowager, Fellow of the Roy- 
al Society, @c. 





ARGUMENT. 


A Commendation of my Lord Duke of Norfolk. Defcription of 


the Volatil Salts of the Stones taken out of a Man’s Bladder 
or Loins ; Of the fix'd Salts ; What effect they produce upon 


the Blood ; Of the Oil. T. hofe Salts have no covformity with 


common Salt. Proportion of the e Stone, with its Caput Mor- 
tuum. Defcription of the Stone it fell Of the formation 
of Stones in the ground. Men cannot altogether be curd of 
the Stone w non bein gg cut, WI by i the Stone cannot be dif- 

lolu'd in the Body of Men 2 How to trv fuch a Menftruum 2 
The Egyptians » va} ti extrat ting the Stone. Remarkable 
Histories, An Infallible way of knowing whether one has 
the Stone or nok. Of 1 tle Caufes of the Stone, and by the by 
of the Gout; That both procced from a pé trifying ferment. 
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How to affure our felves of it, and to. ne 10 a more difting 
knowledge of that ferment? A flrange F benomencn, 


rr Dw. 2 
ai 7} wf7 La.) a 


<a | b a i ~— 4722an "eT, * 
“A Hough you had not beftow’'d a fignal favour upon me, by 
A { e / 
| 


i ° yey "“r\ 1rd “ : j >SVEVYS ere 7 s A a A ty yu 4+ - . 
ie ae ching me +9 mn FO) 03, S, and Oy Theodore ae MMiayern » Re. 
i mee ire nn ve ype} Petakione 73 eT th a 4 1, Ucyey have byl] r 
dots akiai Tad OT} icy any 8 | acta ~ eb; ye ue , and /\e ‘AY’ i cept 
] i mena tal nel, , 1) mist- ited oie © 
borh in che Civil and Learned World, would make me glad of be. 
t t e ~ > 
, P cs @ un Se e»s} } TL *: , e es - ~*~ ey nr 
I iS \ 4 ea i {) yOu, f ) Nave an Opportunily Ks f wer VOU one OF 
x - c > ha} . i a9 4 907 bn ae Y 7 sa 
my Lerters. You was-pleasad fo honour me win che frft vifte 
e¢ | Y ¥ ~~ Pe (Ra Spe -  * ” , af, | 9 i yee {. a ' we Ve > > 
Wi} ch i can dik li Ve cO no Ocoer Cauie put y | apy LUSi Ociire Of Di'0- 
. . e %e . 1 : ce = y. iE 
: as a “ a —* « ~ Yen Le mr & a / Serr 
moting Learning. This, Sir, isnot unknown tome, tho a Foreign. 


er, The Royal Society, and the Univerfity cf Oxford, are yet {en- 
fible of the obligation you put upon them, when you perlivaded 
my Lord Duke of Norfolk to prefent the former wich his fine Li- 
brary, and.che latter wich thofe curious Marble Iotcriprions, that 
are fil] round about the Theatre, with the two firft Letters of his 
Grace’s Name, H. H. Henry Howard, Engraven upon them. And 
25 thefe Magnificent Gifts will be an everlafting Monument of this 
Noble Peers Fame, fo they will be withal a Pattern for the Friends 
and Counfellors of the Great, to what things they ought to advife 
cnem. 

But I fuperfede, left I fhould offend your ModeRy, and come 
now to the obfervations I have promis'd you upon the Stone in the 
Loins or Bladder. 

As I was perufing fome of Mr. Leeswenboek’s Papers which I have 
by me,! found feveral forts of trials that he has made upon fuchStones 
as were taken out of a Man’s Bladder when he was cut. 1. 
He put one of thefe Stones in a Glafsreceiver, and by the 
ftrength of Fire extraéted cut of it the Volatil Sa’t and Oil. Upon 
this extraét he pour’d clean Rain-water, which prefently mix’d 
with ir; then giving time to the Water to evaporate in part, there 
remain’d an unimaginable number of Salt Particles, all fo very little, 
that many thoufands of them would, perhaps, not have amounted to 
the bulk of an ordinary grain of Sand; fo that their various Figures 
were altogether imperceptible, even with the beft Microfcope. 
But by fome Particles which had remain’d fticking at the fides of 
the Vial, he obferv’d that many of them were oblong, thick in 
the middle, and {harp pointed at both ends ; others refembled little 
Parallelograms, and others again had the figure of a Trapeze, a Pen- 
ragoney an Hexagone, and Heptagone, but they were all as glimering aad 
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bright as Chryftal. He kept that Water feveral days in his Clofer, 
and perceiv’d that it did not evaporate but with great difficulry. 

2. He likewile pour’d clean Rain-water on the Caput Adortanm, 
or the remaining parts of theStone, which Jay burnt to pieces at 
the botcomof the Receiver. Then draining thofeAthes by giving paf- 
fage co the Warer,he obferved in it, after ir was partly evaporated, 
a prodigious number of fix’d Sale Particles, which in many plsces 
coaguiated together, inthe form of the Sun-flower ; however {O as 
thar each of them preferv’d its proper Figure. Orher Sale Parti- 
cles lay unevenly upon one another, and others again feparately. 
Some would grow liquid by a moderate heat, and the heat abaring 
transform again into Sale Particles, but a {trong Fire made them 
harder, and chofe that were like the Sun flower were alrogerher un- 
changeable. 

3, He mix’d of his Blood with the Water drain’d out of the 
Caput Adortuum, and perceiv’d that by this mixture, the Globules 
of Blood, which give it a redcolour, took moft of them a particu- 
lar Figure ; as tho by a Foreign heat the Natural moifture had been 
driven out of them. He alfo mix'd of his Blood with that Wa- 
cer in which the Volatil Sale was melted, whereupon follow’d fuch 
a change in the Globules of Blood, as that they were no longer di- 
ftinguithable ; efpecially when the quantity of the Water exceeded 
oy much that of the Blood. 

4. The Volatil Oil extracted by that diftillation is yellow, and 
mix d with fo meny Salt Particles, chat it is not fluid. 

5. Both Volatiland fix'd Salt Particles are as bright as Chryftal, 
but all fo very-hard, that they do not mele by cold and wet weather ; 
neither have they any conformity with the Particles of common 
Salt, which, tho never fo well diftilld, preferve their own original 
Figures, and are eaftly melred by the moifture of the Air. 

6, Among(ft the Volatil Sale is an Earthy matter, that will not 
incorporate with Water, nor change its Nature even by Dittilla- 
Cion. 

7, The Stone before the diftillarion is to the remaining A thes or 
Caput Mortunm, 28290 To3 fo that to parts are either confuad, 
or go over to the Volatil Saleand Oil. Water being poured on the 
fuid Athes, and drain’d out of them, they lofe again two parts; 
fo thatupon the whoie, there remains but 8 parts of 29. The fame 
Proportion 2nd Phenomena, our Author has obferv’d in four or 
five othe; Scones, which he has Difti!l’d or Calcinated in the like 








266 Wemoirs for the Pugenious. 


8, Hetook one of thefe Stones Uncaicinated, broke it with - 
Hammer, and reduc’d part of it into a fine Powder, whereupon ke 
pour'’d clean Water, and made it boil in a Receiver, that fome of 
che Volatil and fix’d Salts might incorporate with it. The Liquor 
being cold, and the grofs matter funk to the bottom of the Glafs 
he mix'd of his Blood with the Water that fwam at the Supe:§- 
cies, and obferv’d no other change in it, but fuch ascommon Wo. 
rer ufes to make in Blood, viz. to dilute or make it thinner 
However, afterwards he perceiv’d in chis Water a vat number of 
Volati! Salts of an incredible fmallnefs. 

9. Mr. Leemwenhock has not only obfervd with his Microfcopes 
the Figure of the infenfible Sale Particles, whether Volatil or fix'd,’ 
but alfo the fhape of the Stonesthemfelves. Even thole tiiat ap. 
pear fmootheft are made up of Scales, or little chin Leaves lying upon 
each other, and are feen through the Magnifying-glais as a heap o} 
{mall Grains of Sand, glittering here and there, by reafon of the 
Salts mix’d amorfgft them, which alfo are apparent on the fides 
or extremities of thefe Scales. | 

Thefe Obfervations would be as profitable as they are curious, if 
they could bring us toa right underftanding of the Caufes and Na- 
ture of the Scone. Ill ery here what I can do, leaving it to you, 
Sir, and other Excellent Phyficians, to correét and improve my 
Thoughts. 

The hardeft Stones, as Marble and Diamonds, are not one folid 
and continued body, but an aggregate of feveral Corpufcles to a 
waft and indefinice number, which the more compact and contigu- 
ous they are, or the lefS Pores chey leaveamongft them, the hard- 
er and heavier isthe whole. But what is moft admirable of all, is, 
that hard aid heavy Bodies preferve thefe Qualities even in infentt- 
ble Particles; for ’tis known, chit not only Wood, but the very 
Marole and Diamonds, have fome certain Grains or Veins, thatis, 
2 ceterminate tendency of their Fibees, or of the thin plares they 
are made of, along which they may eafily be fplic, if the Workmia 
aits happily ae therm. On the other fide, we know not better tt 
that it is the fame moitture of the Earth, whichentring the Pores 
of a Seed, fivells it uptoa Plant, being transformed into the fub- 
{tance of the faid Plant; the fame moifture, I fay, that joining it 
felf tothe Principles of a Stone, ferves to its increafe. ‘This cone 
<Cture is as probable as any Phyfical Hypocthefis; for we fee in a 
little fpot of Ground a Stone and a Plant growing together, neither 
have we any reafon to doubt whether the drops of Rain that fll up- 
onitbe of the fame Nature, nor can we prefume any aie of 
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Soil in fuch a little parcel of Earth, conlicering the {mall depth to 
which the Rain penetrates. Acd tot this. that ‘tis not pofhible to 
conceive how the various complication of the moult Particles of the 
Earth, {uppos’d to be Homogeneous, can produce bodies of fich a 
cifferent Nature as are Herbs, Plants, Trees, S:ones, Metals, Mi- 
ner als, Orc. 

This, Sir, is a moornful conitderation for fome Men, becaule 
from thence it plainly follows, thar there 3 is a Pri inciple ¢ in Stones as 
well as in Plants and Ac als, and generally in al] g-owing bodies, 
which tranf{mvrates into its own fubftance the adventit 10S Matter ; 
And confequent'y, that its as impothible to prevent the formation 
of the Stonein Mens Bloccer or Loins, when there is a di! ‘pofition, 
ora principle proper to pr ‘duce i it, as it is to hinder the growth of 
Weeds and Scones in a Fic lu. The latrer however can be pertorm- 
eds for the principles of Weeds and Stones can be exterminated, by 
often Manarinz, over-turain: ‘nd burning the Barth; burt as Hu- 
mane Bodies cagnot be thus rouchly dealer with, fo I fee no means 
to rid the Difeasd of thar trc slefom and painful weight of the 
Stone, but the dangerous way of infering thenrlelves co be Cur. 

We needed not ts hy me to thit woful Operation, if the Stone 
could be melred aw 2y by any inward Phyfick or outward Medica- 
ment; but this Deis , is altogether Impraéticable,if 1am not mifta- 
Ken ; for it appears by Mr. Leeswenhoek’s Experiments, 1. That the 
Srone confitts of Volatil Sale Par ticles, which can indeed be fepara- 
ted or extracted out of its fubftance, by che {trength of Fire, and 
then — = in Wa ter 3 but they have a pr opentity to amie Bing 
roger he 7 
car ate them a fecond time. 2d. Even 
Sal, there is abundance of an aie matter, 


nor Cc mp ber, fe 
Vat 
r de Menltrnum known fo us, Can cif sti 


angtt the Vo 
Ww which neither Fire 


ec, 
3d, The fixa Salts: we yvery rigid, that after they h ive been ex 
racted ou of the C: put A fort “ne by an isfution va W ater, tho the 


inconfid cab y. ahh “After ai} 1 Didiillas tions, Caeser and In- 
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fulions whatever, chere remains {till a Capet ALrtaum, p ich 1S al- 
mo(t a third part in proportion to the wh le Se one. OF a 
Sto fe besten to a very in al] PB owed er, there are but he Pe ticles ’ 
incom apart ic nto re wool, that t< any an 1X, and | WE Cal ned AW ay Wich 
bail’d Water, 6thiy I here are aiffe: ene Aten ftrumms adapted CO 
te Virio 3S i> Cres alate { one Ma ft 107 Ol Bo dies. Thi § Aya Hee ALIS 
I diflve Geld and not Silvers and cooteaiwife, foas-Fortls 
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| diffolve Silver and not Gold; but both wili Burn and Scat the 
Fleth, And therefore cannot conceive how a Aenftrunm can be. 
n<trate fo far : is the Loin is or the Bladder, and there diflolve the 
Stor es, 8 ith< ut ¢ ffending fo many tender Concuits, Fibres and 
embranes, through which be mult pafs, or couch at in his Way, 
“Ho wever, I have lately heard of a Chymift that p etends to 
hove found outacold Avexftrrnm, by which he can mele the € Stc ne: 
and Tem credib'y tuform’d, that he has diffolv’d feveral exer raced 
ovr of Mens Bodies in prefence of Learn’d Phyficians. It's. added 
that he keeps hts Menftrusm as a Secret, hoping CO bring % it [0 that 
perfection as that it may be given, and produce the fame effect in- 
wardly. Iam net acquainted with the Gentleman, but if my Pa. 
ners come to his hands, I would 2cvile him co try his Skill upon 
Dogs, which are fubje&t to that Difeate as w cli as Men ; for ifhke 
con Cure fome of thefe Beafts, he may then che more fafely ven. 
ture upon Man ind. 
We ought to be the more cautious, that befides the Reafons and 
Exper ments above mentioned, to prove that this way of melting 
e Stone is almoft im sracticable, it is liable co many deceptions 
hat are of very dangerous confequence, For as long as the Stone 
lies in its Mucilaginous Bed, the pain it caules is not fo fmarting; 
but if you drive away this Aducilage, or even extract fome of the 
Volatil Ss It and Oi] out of the erie. which isall, as I think, chat 
can be proc fuc’d by thefe pretended Motives ms, then the Stone ha. 
ving nothing to reft upon but the tender Fibres of the Loins and 
Bladder, wall be the more ponderous and troublefom. So thar, as 
to thofe v vho cannot refolve to be Cur, or are come to that Age 
that this viclent Operation would expofe their Lives to an eminent 
danger, the belt method a can take | is to avoid all ttrong Purga- 
tives and Diureticks, as ¥ vell a as all manner of excef, and to keep 
their Rody open by foft Mecicines, that may prevent as much as 
pofible the heaping up of eed humours, or their petriftcation. 
The famous Sir Theodore de Mayerne was of that Opinion, as are al- 
fo a1] the Learned P Dy ft clans of Fr ance, and thofe Or Eng glar 14 COO, 
as far as I can judge. 
Profper Alvinus * ré| 


’ 


ee oe 


ates — —_ he was ineHewr, he fiw one 
= Ston ut of a Turhijh Cosimander calitd 


: Horam Bey, inthe follow on a anner. He puta Pipe of 8 Fingers in 
length, and of the buik of an tne ch, 1 tet inal of the Y ard, thr ouch 
which he blew with all his p si yi deezing with the other Hand 
the extremity of the Natura! part towards the Periiayy left the Wind 
howld enter into the Bladder. Then he {top’d the Mouth of the 
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Pipe, that u € Ureters might fwell up and inla arge. In the mean 
while his Servant thrafting his Finger through the dvxvs, made the 
Srone irene DY cey rees towards the Neck of the Bladder and 
the bee! nning of the Uretcrs, This Opera -or no fooner fele the 
Srone to be near the Per riay, put het trongyy and readily drew the 
Pipe out of the Casal of the Yard, extracting togé ther a Stone as 
big as an Olive nes ne. Our Author fiw the time operation per- 
formed, by the fame man, upon tiv0 Tews, vizs A Boy out of 
whom he took eight little Scones, and a man, out of whom he ex- 
cracied another as big as an Olive. 

Profper Allpinus Was too knowing and fincere, than that we fhould 
coubtof the ruth of his relation. Bur I have two things to ob- 
ferve upon this fubject. Firft, Thaethis methodis only of ule, when 
the Stone is bute fmali, or when there are many lictle ones 
infteac 1 of agreat. Secondly, Thae this way is alfo iiable to many 
dece puns Sie Wivadee Cram reftify’: that about the beginning 
of this 298 e, an Irifh W oman went 1 hrough Scotland, boaiting to 
have found the Art mentioned by Arpizus, for ext racting of che 
Stone without inition. Bat infead of taking out the true Stone, 
the ext éted counterfeit ones, made of Sand mixd with There- 
binchin, Wa x, Refine, or fome fach matter, which the blew 
throug ha Pipe into che cilated Ureters 

Tho theStones of men be not for the molt part fo {mooth and hard 
asElintss yet had the difeasd Scorch had fome more inflight in Ana- 
romy.they would net eafily have been — upon by thisWoman: 
For fuch a faétitious Stone has little or no refemblance with the true 
ones. But fome men are fo tanciful | and childifh, that as tothem 
deception is a charitable Office. Such was that Gentleman, who 
would not be perfwaded by all che reafons of your learned God- 
father, that he had not the Stone. Mr. 4 le Mayerne, {eeing no argue 
ments could prevail upon | him: ace dt: clon to cure him; caus d 
two Bottles of Rhenith to be fetch’d, wherein he put fome drops 
of Spirit of Salt Ammoniac, as a thing of great virtue, and gave 
him that Wine to drink. Soon after the Gentleman wanted a 
Chamber-pot, which was broveght up, and into which Sit Theodore 
de Mayerne \et dexteroufly a Stons ° flip. ' Then, when it was almoft 
full, let’s fee, faid the Doctor, purting his Soedt: icles nell gravely 
on, whether our Phyfic has o perated : > And looking into the Chan - 
ber-por, well, purfued he, the work isdore; fee, Sir, there is 2 
Stone: The Gentleman (taring and amaz’'d, own'd himfelt to be 
curd, and left Sir Thesdore, (who won'd accept of no Fees,) with a 
thoufand thanks. 

The 
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The ftrength of tie imagination is fo very great, tha t it fome- 
times produc eS j 1S 5 effect cas SVEN upon thofe t! that are really {7 ck. The 
Tooth ach is a very acute pains however I have often try’d, that 
being taken up with bufineis of great conleq: uence inmy ftati 
the D2 in would diminith by degrees, and ar laft entirely vanid 
I did not mind its but chen it rera ined when I was in bed. And 
ge nerally we know that in 2] I Difeat ves, which allow of talking 
rent ding « Or play ing, diver fio ibis ONE Of th ie be ‘t lenitive And tha 
the pmagination exer's ifs pawereven over tlic imarring ata of the 
Stone, | m2! y conv ce the Reader by a tetimony beyond conrradj- 
ction, {ince it is th cof his Royal Highvets, “i Georoe of Den. 
marb. A Daaifh Lord, who wastroupled with the Scone, refolv’d 
: yb € Cut § . but tce Chyrurgion, who was none eof the moit skilful, 

yt finding the Storie , had anocher reacy in his hands, which he 
thew dto the Patient: Hereupon the Wouad was clo sd up,and this 
Nobleman was well during th nee years 5 at oe end of ich, the 
pain began anew more violent y than ever; fo that he was fared to 
undergo a fecond o perat ion. sutatchis dime he had the good for- 
tune to meet with an able Chyrurgt on, who reany to, k out of his 
body aStone of a conitderable dignefs. 

I confefs that mc ft of the Di aenafic fizns of the Stone are equi- 
V cal, and that the excre{cency Of « Cai anele, Or pi iece of hardned 
Fle(h in the Blader, will produce the fae {yinptoms as 2 real Stone, 
This was the cafe of your Neighoour, Cap: ain Blagrave of Whiten, 
whom fe eral Phyficians and Chyrurgioas perf uded that he had 
the Srone, whereupon he reto Iv'd to be cuc 5 bur tho the Operator 
was skilful enough, he could find no Stone ac all. There is a cet- 
tain way to know wherher the Patient is troubled with the Srone, 
Or not, viz. to introduce ones finger into the Rectum, or if the en 
ger be not long enough, a hollow Probe called Cather er, mutt be 
thrufted throug! 1 the Ureter into the Bladder; then you will net fail 
to meet about u e Pubisebone with a hard body refounc ing as aStone, 
if chere be really one. 

It were time I ihou!d fay fomething concerning t ne caules of the 
Stone; but here I confels th tLamatalofs. [might fay as well as 
anot her that at che percolation that is made in the Re ins, there are 
particles in the Serum too grols, hi ird and heavy to be carried away 
with the Urine 0 that they fa down by their own w reight tow ards 
the Periny. But this to.uti 1on 1s CoO general to he fatisf 3¢3 one ond 1s 
befides liable to feveral difficulties. 4. Then all men fhould be tub- 
ject to the Stone, \ hich j 1S altogether falie. 2. If nocall, chen at 
leaft ail fuch hie tomach is weak and the digeftion imperfect 5 

but 
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bat this aflertion is not more true thanthe former. For ‘tis {0 far 
from that all cacochymick bodies fhould be troubled wich thar di- 
feafe, chat they are the more fecure froin it,as ‘vellas from the Gout. 
The Stony and Gouty ufe to live long, if they know how to ma- 
nige their healtn; chey are only fick by fits, and at other times are 
as found as any other man. There is however an exception to be 
made as to the Stone: for the violence of the pain, and the frequent 
reiteration of the fics does often carry the difeafed away. 3. The 
production of the Stone cannot properly be afcribed to any aliments, 
for it may be formed in all forts of perfons, Noblemen and Pea: 
fants, Rich and Poor,Sober and Debauch’d, Children and Women, 
Young and Aged People. 4. Neither can it be chiefly impured to 
the Generation,no more than the Goutr,a* far as I conceive; for Di- 
feafes which chiefly proceed from thatOriginal,come from the unten:~ 
peratenefs and corruption of the Blood, from the weaknefs of aj: 
the Parts, from anil! habit and conftitution of the whole Body. Buc 
we have feen that the Stony and Gouty are healthful enough, and 
that the interruption of their health is a confequent, and not an an- 
tecedent caufe of their firs. 5. And therefore I am apr to believe 
thae thefetwo Plagues of mankind proceed both from a Ferment ; 
but that in the Stony itliesin che Loyns or Bladder, where it 
infenfibly dries and petrifies the groffeft parts of the Lymph it mixes 
with s whereas in the Gouty, the Ferment lies in the joynts of 
the body, and there turns the grofleft and moft vifcous Lymph iato 
akind of Chalk. 

But what is this Ferment? Sir, I would give whatever I am, 
or ever fhall be worth in this world, to know it perfectly; and then | 
would communicate that fecret to the public, as freely as I do any 
of my thoughts in thefe Azemoirs, my love for mankind is fo grear. 
Burl defpair co get it, inthe ftateI now am. I thal! perhaps fome 
day or other enlarge a little more upon the Gout, and therefore fhal] 
confine this Letter to the Stone. Methinks that it is form’d in hu- 
mane bodies, almoft in rhe fame way as Wood is petrify'd in {ome 
certain Springs. To make fure work, water a certain number of 
Dogs with this and no other water, and from time to time found 
they with the Probe: If you find a Stone either in chcir Loins or 
Bladder. cnz the Animals alive, take out the Stones and the muci- 
laginous Beds; difti] each a part, as alfo the petrifying water ; cb- 
ferve exactly the volatil Sale and Oil, the fix’d Salts, and the Caput 
Atertuam, both of the mucilage and of that water, whether you fhall 
not difcover any particles of the fame nature with thofe of any known 
Mineral ? For if we could come 6 far, the bufinefs was half done, 
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vecquie le now! in) 1g the true cauie of that Difeat fe, Vy ‘" fhou! d bei in 3 
wer CO preven iworto cure if. And yet} A th doub Dt oO yf 
y of this method , becaute fire may fo much alcer the fi 
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he cer tain 


Pure of th ole. bod ES, chat they are not any longer KNOW apie. Add 
to thi is, that fince in every part of the word there cre nen woubled 
with that difeafe; whereas pet Hy ing Springs ave omy proper to fome 
particulat Countries 5 us no sabie that the Srenes thould be 
form in mei a, by fteams of the fame tate with Chofe that pecrify 
‘ ? a 
"eae 


Wood i in Fountains. T! ere ¥ Mit the ti be 3 cit 0D AY He (}i Ait; LAQCHL 


2 


ferment, onal the Juice of Queucs, iq e221 OUC of ihe “liments, 

which ferment meeting with a Ly nph apt to c gular te, perrifies it 

by cegrees. "The Principles of G neration, the ‘Air, ig 

and Sedentary Life, ai nd a thoufind other accidents, may give fuch 
in aptnefs co the Lymph. 

Since Phenomena, the truth of which cannot be doubted, are the 
moft conducible means to a fundamental knowledge of the nature of 
Difeafes, I {hall clofe this Letter with a very farp prizing eveat, that 
hapned here about London, for w hich Sir Theodor re Ae « Maye erne }S my 
Author. A Gardener that was troubled withthe Stone i in the Blad- 
der us'd to putafmall Pipe of lead in the cana! of his Yard, vs hen he 
would make water. Once as he wasin that fitua tion, fome body 
open’d unaw ares the door of his Chamber, which put him into 
fuch a fright, thacthe Lead-Pipe flip’d out of his hand, and entred 
into the Bladder, where it remain’d about two years, At the a 
of them, the poor man be egan to feel a great pain towards the Fu 
dament, vi here rofe a {w ell ing, and fomething that thruft the 
dvus. An incifion was made, and the Lead-pipe prefently dif oe 
verd, which wasextracted together with the Stone, in the mi 
of which it tuck fat. One M’. Harris, that was then Chy yr: i n 

of S. Bartholomew's Hofpical, brought this Stone and Lead:p DIDe £0 
Sit TH cadore de Mayerne tO View t them. The man was fo wel! ‘wishin 
a fortnight, that he W oik'd in his Garden as before: How ever th ie 


Wo und was not clos’d up, for he muft make water through the Avs 
. tf hi Vf 
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LETTER XXXVIL 


To the Reverend Dr. Hooper, Dean ot 
Canterbury. 





ee ae eer eee 


ARGUMENT. 


That no plain Anfwer can be given to a dark and compounded 
rencieie Eight Rueftions y zmply ‘d in that only ene, Whe- 
ther there are ”Perfons poffeft with an Evil Spirit, diftina 
from their own Souls 2 That there are Spirits or Sub(tances 
diltint from Matter, demonftrated from Motion and Gravity. 
That the firft Motor cannot be Matter. Whether the Peri- 
ge have any diftinét notion of their Materia prima. 
The Incorporeity of God, and an Image of the H. Trinity. 
That there are gocd and bad Spirits. That ae are of dif- 
ferent Orders, oe fubordinate to each other. That all bu- 
mane Souls are not alike. That all Spirits were created free. 
That Bleffed and Damned Spirits are wow rather fpontancous 
than free. Of the Liberty of Men, Flow God, Good and Bad An- 
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Reverend Sar, 


? | a i : 
fA"; you were one of che fir {t, who honoured me wit! 


z=. Tr" e . 
‘ef ‘sexe Qowmsrt 
his Priena 


{hip in England, rf ) i ougnit [oO have giver ; Vou one of the fr{t 
lacesin thele Memoirs. An id 1] intreat you to be lieve, that neither 
forget cfulne hor ingrati tude have mace me defer fo Jong what I 
ought to have paid you 5s toon as T began to write; but that Iam 


aihaim'a to ine known to mien of fo great pa tS, and to have fc little 


CO prefent them W ith ; 3 elr €cia ily [Oo you, Sir, of whom be {ides W ~ 
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I know my €!f, [have heard one of the moft learned and moft fin- 


(aWilliam cere Prelates of our Church («) reader this Teftimony, that England 
Lio.d Bp. 


4 { ri fi 


'y 


i;cije 


riieht bozft co have in you as great 2 man as any one that is beyon, 
It’s not only want of knowledge and experience, of Books, 
Friends, Leifare, and other conveniences, that makes this under- 
taking a greater task than I can well perform, and would have 
caus’d rrero lay it down, if 1 were not obliged to continue it ; bur 
my greateft difcontent is, that what method foever I can take, | 
cannot pleafe all my Readers. For there are {ome who defire a 
Categorick, or a plain and fhort Anfwer, to all the Queftions they 
propofe to me, which in many cafes is as much as a plain contra. 
diction. For inftance, in reference to the prefent Conttitution of 
the Commonwealth of Learning, the marter [ have now in hand, 
viz. Whether there are perfons polleft with an evil Spirit diftinét from 
their own Soul? Cepends upon the Solution of feveral preliminary 
Queftions. As, 1. Whether there are Spirits or Subftances iting 
from Matter? 2. Whether Spirits feparated from all Matrer can 
aé& upon Matter? 3. Whether thofe Spirits are good or bad, 
Friends or Enemies to Mankind, or whether there are of both forts? 
4. Whether there are different Orders of Spirits, and whether they 
are fo far fubordinate to each other, as that the power of a Superior 
Spirit may alrogether fufpend the operations of an Inferior? 
¢. Whether ic follows, chat evil Spirits have fuch a power, tho it 
were granted to the good, and how far tha: power extends ? 
6. What were the evil Spirits which our Saviour caft out whilft 
he livd upon Earth? 7. Suppofing them to be real Subftances, 
whether thofe malicious Demons have ftill power to plague Man. 
kind with Poffevfion, Witchcraft, and the like? 8. What are the 

diftiuguifhing Chara“ters of a true and falfe Pofleffien > 
I. The firft Queflicn is demonftrable in the affirmative, 2. 
That there are Spirits or Subftances diftintt from Matter. Vf there be 
Motion in Nature, and Mutter cannot move it felf, there is a pria- 
ciple of motion diftin@ from Matter. Bue chac Matter cannot 
move it felf, appears from thence, that all Bodies are ponderous; 
which I prove thus. Gravity is the property of Bodies, by which 
they endeavour, as it were, to defcend to the Center either of che 
Earth or of the World: But this endeavour or tendency is an ef- 
fe&t either of their Knowledge, or of their natural Inaétiviry and 
Immobility. That it's not an effect of their Knowledge is plain, 
becaufe chofe compound Bodies that feem to be endued »: :if fome 
fort of Knowledge, as living Creatures, are the moft emote _ 
that 
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that tendency tothe Centers and that as foon as that Principle of 
Life is gone fromthem, they lie dead and unmoveable, and would 
defcend to the Ce ter were they noc under-propt by other Bodies. 
And therefore the gravity of bodies, or their cendency to the Cen- 
ter, isan effect of their natural inactiviry and immobility, and con- 
fequently Matcer cannot move tr felf. 

If ic be objected, chac all bodies are not ponderous, becaufe we 
may obferve fome afcendiug and others defcending. I an{wer, 
That not one body does really afcend, buc chat {uch as appear to do 
fo are only chruft up vards, or hinder’d © om defcending lower by 
other compound bodies heavier than they are. For becaufe, ac- 
cording to our Hypothelis and the real’: of things, all Matter is 
ponderous an! cannot move it feif, it fo |aws, that che more Matter 
is in compouna bodies, the more po ierous and unmoveabje.they 
will be; and therefore, that whenfoever Matter is moved, fuch 
compound bodies as have lefs Matcer in them will give room to 
the more compact, aad fo appear to afd. Conformably tothofe 
Arguments, fome Ingenious Philofopiers of our Age, as Borelii, 
and che late Honourable Robert Boyle, have demonftrated, that fuch 
bodies, as were eReem d to be naturally light, are realy ponderous. 
Thus Smoak wi!] defcend in the Torricedian Tube, or ina GlaG- 
Pipe exhaufted of grofs Air : Flame and Fire are ponderable feveral 
ways, @¢. | 

II. The only remaining Sabterfuge is, That tho Matter be un- 
moveabie init felf, yet the Principle of Mocion can be Matrer, and 
withal fomeching befides, that is, che firft Motor. Nay, the Ob- 
jectors precend that it muft needs be fo, becaufe, fay they, they can 
No more conceive how a pure Spirit, or a Subftance alrogether fepa- 
rated from Matrer, can act upon Matter, than how Man could be 
the caufe of fo many motions, if he had nota Material Body. This 
Objection encroaches upon the 2d Queftion, which indeed is not fo 
€alie to be determined as the firft, however I hope to demonftrate 
the afirmative, vz. That there are pure Spirits, and chat they can 
act upon Matter, if [ can prove, 1. That there is fomething In- 
Created, 2. That Mater is Created. For thence evidently follow 
thefe three Propofitions, 1. That the Increated Being is a pure Spi- 
rit. 2. Thar che Increated Being is the Creator of Matter. 3. And 
therefore that pure Spirits can act upon Matter. 

As to the firft, viz. That there is fomething Increated, I prove 
itthus: We have an Idea of Sovereign Wildom and Power; for we 
can conceive a Wifdom fo perfect, as that it never miftakes nor can 
miftake, anda Power fo great, as that it can do whatever is fefible. 


And 
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And therefore Sovereign Wifdom and Power, or rather the Being 
whofe Attributes they are, is Increated. Th e Confequence is plain; 
for if Sov ereign Wifdom ‘and Power are not Increated, they muft 
needs proc ‘eed, either from Matter, or from amore perfect Being; 


from Mater they cannot proceed, for we have feen ths t Matter is 
tVE ond infenfible in its own Nature; neither do they iffue 
from a more perfe@ Being, for they are th e Sovereign Wifcom and 
Po:ver, tha BW hich nothing can be conceiv’d more perfec 

‘sto the fecond, That Matter is Created, I prove itthus: What. 
ever has a Pri ink iole of its motion ciftinet rom it fe fs has f Eines 
ple of its Exi ace. but Matter has a P.inciple oF its motion di. 
{tinct from # felf, becaule, as it hath be en ait eady op "OK oe Mate 
cannot move it felf; and therefore Matter has a Princip!e of 5 Ex. 


iftence;-- That which has no Principle ot i “exifte nce is i ‘nal, 
exifls of its felf, or has producd it felt; but thac ws hich has a 
Principle of its motion diftinét from it fe! f doesnot exilt of it felf, 
{ince it does not depend on it felf as to its Manner of ~ Being s nel- 
ther can it have produc’d it felf, or brougiie ic fel: ine Being » fince 
it cannot bring it felf into Agio n, and therefcre Macter hat ‘ing 
Principle of its motion diftinct from it felf, has alto a 2 Principle of 
its Exiftence, and co _ rently j is Created. 

Thence I conclude, t Spirits feparated from a]] Matter can 24 
upon Matter, fince Cod. whois a pure Spirit, is the Creator of it, 
and governs it fill by his Son and H. Ghoft, his Infinite Wifdom 
and Power. Tue whether there are any other pure Spirits, or whe- 
ther they are united to fome parts of very thin and fu! otile Matter, 
to {ers e a yy inftead of % chicles, is what neith; er 4 nor perh. NS any 
Mar: I ving, can unconteftably determine. [n the n mean while my 
coinfore is, That all che Phenomena may as eafily be Solv'd by fup- 
ef g tliat Go« gives to Spirits the power of moving 2 port ‘on of 

‘ter, as by conceiving that they are infeparably uniced to fome 
portion of Matter, by which means they may move a far great- 
art of it. 

But remember an Objection of the Peripatetieks that feems to be 
worth anfwering: What you urge, fay they, c concerning the un- 
moveab! enefs of Matter, is only true of PM. eer difp: sd into forms, 
of particu! ar and feparated bodies, or of agree sates of thofe ho? ies, 
and not of th e firft Matter, Adater i; i prima, which is neith Cr guaiita 
nor ¢zalis, nothing fenfible or ceterminate, but a moft pure and 
hap! dle Eflence, W hat Gibridg 1 is this? Do thofe Geutlem en un- 

evftand what they fay? If they do, Jet them explain themfelves 
in ordinary terms. if they cannot do it, why do they prefume co 
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aftront Ma nking ', and even our Sacred Religion, with fuch an Iin- 
per cinent and Nonk Hen ical L an Buage : ° 

It the ste Philoie ye ers | ave aay difting Noti ion of their Materia 
prima, they muit —_ conceive it under the Idea of that infinite 
(pace, or i “tua exten fior, which I have defcrib’d in the 3d 
and roth brane pe thefe | M lemois, But then itis fo far from pro- 
ving Matter tO Pe inn El inal, chat it is an Tovincible Argument for 
the —— y an orpereity of God, and the Creationand De- 


Te 


pendency of al! Gnite Be: ings. Yor whatever is annihilable in its 
own N lature cann ot | t be Erernal, fince what exifts ot it felf is inde- 
pendent, and i thee w hie 1 can be annibilated de epencs upon him who 
can annihilate it. Bur all finite Beings ar  annihilal ye, for I can 
fuppofe them annihilated or non exiftent: All, [ fay, befides thefe 
three, viz. an Infinite Wifdom, who ity he gone or to 
create them, an Infinite Power, wh 10 pei forms it, and an Infinite 
Spice that rem ains after their annihilacion, — Was before their 
creation. Thele three are Eternal and Self-exiftent, fince they can- 
not fo much as be asledien 4 even by fuppofition; and they 
are 2 with ala Glorious Image of the ever plefled Trinicy,, the Fa- 
ther being that Immenfe-All, the Origin and Fountain of the Dei- 

the Rather and the Creator o f all, the Son his infinite Wildom, 
al the H.C shoft his infinite Power. An Image that agrees well 
enough with be expreflions of the H. Scripture, Howe er, | dare 
notiniift vponit, beca ule the Sacr ed Wt it fpeaks of the Father, Son, 
and H. Ghoft, as of three diftin&t Perfons or Subfittences, why creas 
Immentiy, Infinite eW ifdom, and infin ite i ower, feem only to be 
three Attributes of the Deity, tho they be the chief one, and 
the fource of all the others, I am fatisfy’d with chis, That che 
Divine Revelation tea aches me there are three Ds fons in God, and 
that my Reafon aflu adie this Myftery is fo far fom implying ; ond 
contradiction, that three Divine Perfons mut: of necef ty have one 
and the fame Nature pte Subftance. As toche manner of th * 
Difinetion, Sutter and Unity, I leave it to that Duy whe 
the Prifon of this Bo dy (hall be broken, hen infte ac of a 
on through a Looking-gla{s, we thall conten »plate him face to 
ace 


Pies 
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TT. The e othe ci ry Que eftions il q} : Met? phyci ACA | cemont{tr ible, fo 
that we muft content our felves with what the H. Scripture, credi- 
bie Relations, and our own wesiante teat cin€s us Concern ing chem. 
The 3dis, Whether Spirits are good or bad, Prie ‘nds or Enemies ta 
Mankind. » I anfwer, That there a are of Do ahi ts. As co the In- 
finite Being, none can doubt bur that he is the Goodnels ic felf, 


{ince 








(a) See 
Works 
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fince he is the moit pertect Peing, and the tource of aii PerfeGions, 
And as to finite Spirits, the Hl. Writ fpeaksi{o piainiy, anc fo often, 
of good and bad Angelsand Spirits, that he muit neecs be very con- 
fident who prefumes to deny the exiftence, or the operatica of the 
Jatcer, as] am inform’d that a late Dutch Author hascone. But | 
fufpend my Judgment, becaufe I have not yet feen his Book. Be. 
ides the Sacred Authority, 1 am apt to believe that in the Spiritual 


World things go much alike as in this Corporeal; fo that there are 


é 


good Angels, bleffed Souls, Devils, Hob-goblins, Damned Spirits, 
as we have here Ju(t and Learned Men, Knives and Fools. How. 
ever there is this notable difference, That the degrees of Virtue 
and Wifdom, Wickednefs and Folly, are probably much more 
confummate in Spirits free from Terreftriel Bocics than they are in 
us. 1. Becaufe of the nicety of their O. cans, if they be join’d to 
any Organical Body. 2zdly. Becaufe of the long tin.e they may be 
fuppos'd to have pif¢’d in thar ftate. 

IV. The fourth Qrettion has two parts; As to the fi ft, Whether 
there are differen Orders of Spirits ?_ 1 have already ceclar’d my 
felf for the affirmative, inthe X VU. Letter of thefe Memoirs, but 
never fince met with any proor or objection that made me alter 
my thoughts. {J am not ignorant that it’s a common Opinion of 
the Proteftants, that all Angels asd Harnane Souls are alike amongft 
them ; and whereas we perceive a fenfibie difference betwixt the 
lacter, this they pretend toSolve, by faying, That it only proceeds 
from the various conformation of the feveral bodies to which they 
are united, and efpecially of the Brain, which is afterwards increas 
by che diverfiry of Education. I know chat in this ftate of Corpo. 
reity, the Soul is much depending epon the Body, tho I may fincere- 
ly protett, that never any outw ara accicent that I] Can remember, 
did fo far difturb my inward Conftitution, @s to benum, or even 
weaken my Underftanding : (2) Butas to Imagination and Memory, 
they have fo great a relation with the Body, that I am fenfible of a 
notable increafe or decreafe in them, according to its various alte- 
rations. 

As to Education, and other exterior helps to Knowledge, I grant 
that they contribute very much to its Improvement; for our Un- 
derftanding and Natural Light are like fparks of Fire, that will 
kindle fooner or latter, more or lefs violently, according as they are 
blown up, and as the combuftible Matter that is put upon them is 
more or lefs dispos’d to take Fire. But chat thefe outward Succours 
are not thechief Spring, whence flows that fubftantial Oil, which 
affords nourithment to the Eternal Lamp of our Minds, does plainly 
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appear from thence, that we often fee two Brothers born of che 
fame Parents, and brought up inthe fame Houfe, and with rhe 
{ame care,of whom one {hall become a great Man, whilft the other 
(hall remain a Blackhead, or a perfon of mean Parts. So chat after 
ail, the Odjectors muft have again recourfe to the firft ewafion, 272. 
the different conformation of the Corporeal Organs; which indeed 
Icannoe cireétly confure, becaufe I know net the nature and inward 
configuration of che minureft particles of our bodies. Bue neicher 
can they give direct proofs of their afferrion, whereas the inftance 
oftwo Brothers, fometimes fo different in Learning and Virtue, 
tho’ they have feen the light in the fame climate, receiv’d life and 
breeding from the fame Parents and Matters, and do not fenfibiy 
Ciffer in Age, Health or Conftitution: This inftance, I fay, is a 
ftrong prefumption to the contrary. 

Addto this. 4. That the Holy Writ gives feveral names to the 
blefled Spirits, calling them Angels, Cherubims, Seraphims, Thrones, 
Dominations, Principalities and Powers, Pfal. xviit. 10 Ifa, Vi. 2. Col. 
1,26. Which feem not only to be names of Offices, but allo of fe. 
veral Orders and Subordinations. Befides that, confidering the inf- 
nite Wifdom of Gad, this difference of Offices does probably im- 
ply a difference of natural and acquir’d knowledge. 2. St. Paw 
fpeaking of the furure Srate, infers from the Diverfitv of Corporea! 
Creatures, that there fhall be a difference betwixt thofe who thali 
participate of the heavenly happinefs. A” fle/>, faith he, w wot the 
fame fle(h, but there ws one kind of flefh of Aten, another fle/h of Beafts, 
another of Fifbes, and another of Birds. There are alfo Celeftial Bodies ana 
Bodies Terreftrial, but the glory of the Celeftial ts one, and the glery of the 
Terreftrial ts another. There w one glory of the Sun, ancther of the Moon, 
and another glory of the Stars: For one Star dijfers from another Star ix 
glory. So alfo ss the Relurrettion of the dead. 1 Cor. XV. 39, 42. It’s 
true, the Apoftle makes only ufe of the fecond fimilitude, that of 
the Celeftial and Terreftrial Bodies; but ’tis plain enough how the 
others may be applied, and that they needs importa difference a- 
mongft holy men, after the Refarrection. However there thal] then 
be no diverfity of Air and Food, neither do I fee any probable caule 
ofa different conformation of their brain. 3. The ftupendous variery 
of bodies, which makes us judge that cheir nature is different, is a 
trong inducement to believe that there is fomething alike amoneft 
Spirits. For that variety of bodies is fo greart, that even two Apples 
of the fame Tree differ in bignefs, colour and favour, and the very 
grains of fand, that feem fo alike do ferftbly differ in bulk, colour, 
Jranfparency and figure, when view’d chrougha good a. 
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Aad were our Eyes more piercing, and other Senfes lefs dull, doubs. 
les we thould perceive a greater diverfity betwixt Bodies. 4. Sy. 
pernatural Gifts are al! different, as S. Pax teaches, i Cor. xii. The 
?. afon he gives of it Is, That the Church is a Body, of which 
riftis the Head: And that as the Compofition, Beauty and 
Sonveniencies of the Body, require a variety of Members, {G 
ere muft be likewife a variety of Gifts for the Compleatness, 
splendor, and Service of the Church. = Why then thould not there 
oe for the fame Caufe and Harmony, a ciflerence in Natural Gifts, 
or in the very Effence and Nature of Spirits, fince ali the World js 
the Palace of God, in whofe Conftruction great and little Stones 
may finda convenient place; and fince by this variety, the Infinite 
Beneficence, Wifdom and Power of God, is more plainly mani- 
fefled, as may be feen in the fore-mention’d XVII. Letter 2 
The 2d part of the 4th Queftion, Whether Spirits are fo far Sub. 
ordinate to each other, as that the power of a Superior Spirit may altogether 
{ufpena the operations of An Inferior, iS very difficule tO folve ; and 
being the m2in Hinge of the whole Controvertie, we cannot praceed 
too warily. Asto God, the infinite Spirit, there is no doubt bur 
shar he can Sufpend, and even alter the Operations of all other Spi- 
rits + but the Queftion is, Whether he will do it? for I have many 
pregnant Reafons for the Negative. God being the Goodne(s it 
‘elf, has Created Spirits, or thinking Beings, to make them happy : 
but they cannot be fo, unlefs they enjoy him, who is the Sovereign 
Good, as far as the reach of their Capacities will allow , and the 


uo 


Sovereign Good cannot be enjoyd but by knowing and loving it: 


All Sviriss therefore have been Created co know and love God 
Low comes it then that {2 many of them feem not to care for him? 
WYe moft goup to the very O.iginal of things, to find out the So- 
jution of this hard Problem. Knowing is comparing t) ings toze- 
ther; for without fuchacomparifon, there is neither diftinet Know- 
jedge, nor lively Senfation. We know Pleafure by Pain, Health 
by Difeafe, Virtue by Vice, Harmony by Difcord, ec. and rhere- 
fore when God Created Spirits, he withal, or very foon after, 
“reated Matter, the moft imperfect of all Beings, fince its meer!s 
Paffive, and cefticute of all Senfe and Knowledge; however ’ts 
fuch as may give a pleafane diverfion to finite Spirits, by the diver- 
tity of forms it’s apttoreceive. I conceive that God gave power 
ro thefe Spirits, to move and model fome ceterminate Portions 0! 
this Matter, and perhaps united a confusd fenfation of Pleafure, 10 
the Modifications they put it into, that chey fhould the more wil 
hagly perform hisCommands. Inthe mean while they wm 8 
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fectly frees that is, They had an Abfolute Power over their Will 
ind Operations ; ; Matter made no violent impreilions upon them, 
bat only fuc hw trich they miz! mari pend as they lifted, and always 
refer Spirit ual Pieafures to Mz terial Sentations, if they would bee 
conluit their Natural Light, or the Ideu’s of the Infinice Wildom, 


? 
- ¥ Fiiey iy ot fe 
11 W Nate Ver otey Feiets took 


But thet ail did not do ir, “is too plain by Scripture and Tradi- 
tion. Vy hether the fa ry Angels loft cheir Primitive Antegrity, by 
neglecting Spiritual Medititions, and yielding t - eafily co confus'a 
Senfations; or whether chey were fecuc’d by the falfe promifes of 
an A Ambit us Spirit, as Our att Pureats were, i. vill not prefume 


“ 
wtly 
to decerrmine, This only is pigin to me That there isan Evil 
Spirit, who is the chief of all the ref, whole Original Sin meft 
probably was his wnlceemias to Debauch, Seduce and Enflave 
his Peilow- Soi VTS, and to fetup a Kingdom in competition with 
the Almighty. In this Rebel lious defign he ftill perfifts, and in re- 
ference to it, is calltd the Devil, Satax, or the Slanderer, the Accufer 
of our Brethren, who feduces all the World, the Ola Snake, the sreat Dra- 

gin, a vodring Lion, that walks abort [eer ing whom he may devour ; and 
we are often forewarn'd to bewa a him, and not to afford him 


an in advantage over us. See //ai. xi 16. ALat. Xi 26, 2 Cor. Xi. 
1 Pet.v.8. org XH. 9, mi * vores = 
i d now the cafe is quite i aicerds for Se. Paal feys, Kuow ye not 


that to whom ye yield your felues fevvants to obey, are is fervants ye ave whom 
ye obey 3 whether of fin unto death, or of obedience unto righteou[ne/s, Rom. 
vi16, Avery remarkable Sentence. Kxow ye aot, faysthe Apottle ; 
tis then an undouoted Truth that we are Naturally free, but rhac 
we may lofe that Liberty by a_continu'd compliance, either with a 
Spirit of Rebellion, or with God's Co mands. And as the g00d 

Angel have been confirm ed for eve in their Primitive Intecrity. 
iad are become altogether impeccadle, by an uninterrupted obler- 
vation of Gods Laws; {othe bad are becoine Abfolute Slaves of 
their Pattions, and withal, of one another, according to the fe everal 
cegrees of their Natural P ower and Subordination, and have har- 
ve re themfelves tor ever | 1 their Ap Mbacy, DY an obdurate perfe- 


verance inch eit wicked and malicious | De fgNs 

Then e | infer, hit no Liberty, ¢ propen¥ focall'd, can be alerib’d 
ites to good or bad Ange or as tO he good, they have 
Intirely dev Or 3 Gd the eimleives to f ale Servi i. 5 ¢] wre never confulr 
When he Cons: — ds, and co readily comply with each other, for 


4 
m en 4 in heir reipe ctive Srations . Soth me if f they ever con lor 
Wipenda their fy cement, tiscry fo chafe which vw vay iS thie i eft, 
Bu: 4 whee 
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when they have no exprefs Orders. As to bad Angels, they have 
conceiv’d {uch aninveterate hatred againft the good, and againft a} 
the Creatures of God that have not yet totally Apoftatized, thar 
they never deliberate but to chufe the moft pernicious methods to 
compafs their malicious encs, and mutt either willingly or by force 
prefently comply with cheir Tyrannical Superiors, for that purpofe, 
See Matt. xviii. 10. Heb. 1. 14. Fob, vill. 44. 2 Pet. ii 4, 1 Fob. iii, 
8. Fud. 6, 

Putas to Man, as he is yet in the ftate of Trial, he oughr, it feems 
to be perfectly free, and fo he was doubrlefs when he came fir 
from the hands of God, Ecelef. vii.29. U{hall nor now inquire into 
the caufes and manner of his fall, for thar would carry me too far 
from my fubje@&. I fhail only fuppofe, as a truth chat cannot be 
denied by any rational Divine, tho he were a Heathen, thar there 
is a Corruption in Humane Warure, or that God cid not Create 
Men as imperfect and wicked as they are, however that they are 
not for the moft part fo defperately corrupted, as to be patt all hopes 
of recovery. Let’s confider what will follow from thence 

Men that are good or bad to extreams are few in number, and 
would not give usa true notion of the prefent {tate of Mankind, 
Let's then caft our Eyes upon the generality of men, who are, as] 
may fay, neither too good nor too bad. The beft of this {cre may 

xoperly enough be compar’d to one chat has been cur'd of a dange- 
rous difeafe, but not fo perfectly as to be wholly fecure from all re- 
lapfe; for he has now and then fome little touches, or forerunners 
of his former ficknefs. If this man obferve a good diet, and ufe 
from time to time proper remedies, he may at long run recover his 
health; bue if he rake no care of himfelf, he runs a hazard to fall 
worfe than before: Every one underftands thar Ignorance, Self 
love, Natural Pride, Voluptuoufnefs and other paffions are thar 
perilous Difeafe, whereof a good Education, the Light of che Gof- 
pel, cc. may be fupposd to cure us, tho never intirely in this life; 
(o that we muft perpetually ftand upon our guard, otherwife we ex- 
pofe our felves co that dreadful fate threatned by our Saviour, Adxtr. 

i. ¢3,48- by S. Paw, Hebr. vi. 4,8. aad by S. Peter in his fecond 
Eiltle. I. 19,22. For of whom a man is overcome, of the fame hew 
bromght in bondage. 

I thall not enjarge upon che manner of the converfion of men, 
left Criticks (hould fay, chac I wiite a Common Place inftead of a 
Philofophical Letter; bue from the Principles laid down before, 
draw the following conclufions. 1. All finite Spirits are naturally 
free, or have been created fo. For as Godis the fupream _ 

an 
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and deferves to be preferr’dto all others, fo he will be lov’d by a free 
choice, and ’ris the height of happinefs to know that our choice is 
the beft. 2. The liberty of good Angels fhould rather be called a 
Spontaneity, for they perform their Duty moft willingly, buc ne- 
ver confule wherher thy fhall do it; neither do they ever fufpend 
theirJudgments in reference co true or falfe,good or evil,becaule they 
never want light, and are not pofleft with prejudices and paffions, 
fo that they always chufe che trueft and the beft. And I cannot ime- 
gine any occafion, wherein they {hould {afpend their Judgments, un- 
lefS ic be in fome difficult circumitance, when they have no exprefs 
Orders from God, but then their doubts may be quickly refo'v’d, 
either by their naturad light and acquir’d knowledge, or by the dict- 
ates of che Infinite Witdom, who never fails to anfwer the ex- 
pectation of their humb'e and earneft defires. 3. Bad Angels are 
moft {pontaneous and willing in doing evil, but not free at all, be- 
caufe they hate virtue and truth, and therefore wil! never choofe 
it, unlefs it may accidentally ferve their ends, or they be forc’d to it 
by God, who fometimes is pleas'd to reftrain their malice. Beftdes 
their dependance on the Almighty , they are Slaves to each other, 
according to their natural fubordination, or che agreement they have 
made among{t em, in and after their Apoftacy. In general, Spi- 
rits chat have taken a fettled courfe of life, and do not want light 
to purfue their defigns, are but improperly call’d free, for liberty and 
firm refolution are butoppofite Terms. 4. Men only are properly 
free, fince they only, foroughtl know, are in a ftate of trial. Thole 
that havegiventhemfelves over to their paffions and prejudices, have 
almoft loft their liberty, for chey fafpend their judgment very feldom, 
and act for the moft part blindly. Sincere Lovers of trurhand jaftice 
are the freeft of all, for chey rarely undertake any thing of confe- 
quence, without confulting she natural and the reveal’d Light, by 
attention and praver. But thofethat are moft confirm’d in wifdom 
and virtue are rather fpontaneous than free, becaufe they are fo much 
us’dtothe anfwers of theerernaletruch, in what concerns their {piri- 
tual knowledge and falvition, that they usderftend itasina moment. 
However they have ftill occafion of their liberty, becaufe they are 
ftill liable to temptations, and that ignorance is infeparable from 
this mortal (tate. 

Now I may folve the latter part of the fourth queftion and che: 
firft pare of che fifth, with fome certainty. 1. God ever had power 
to fufpend the operations of all Spirits, bur he choughe not fic to 
ufe it whilft they underwent their Trial. 2. Now he works upon 
good Angels at their deftre, or out of meer Beneficence, 3. He 
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refrai ins the malice of Dev m wicked Me 1), and often forces 
reir Wil; and eves fometimes to 


them t y {peak tie ¢! ath 1g4 +t nt t| 
} " ! 
i 


ve " \ ee & Te } ~ 
Promote Virtue, and to be the Executioners of his Judgments, 
” . . Te a = J { _ ae ’ 
A iwhich he « Goes ther DY a dire. ‘t influence ce, OF OY [he UNntearcn- 
, A 4 


} ’ = : -. i ne c fo a ¢ { coals - i . : 
abe Springs of is Wi iidom. 4. He act SS UPON FIG wien OY fig 
> 


at } ty r 
ordinary G race, and fomet! — y the infpi ation of the H. Ghoit, 
| Suvernatural Gifts 5 for tho they be in a Gute or Trial, yer 
thei Narat a] ‘Light 3 gad Lit berty being much innpai dG oy their fail, 
3 ey {hould not be able 0 with{tand their pafhons, ang the afl ules 
of the Devil, without the Coels (tial afliftance. 5. Good Angels 


act ich other, when they exchange, as [ may y fay, their 
Thoughts; they may likewile, by the order or leave of God, ac 
upon Jult Men, either by aflaming C orporee! hapes, and {peaking 
feniio.y wit 4h ¢! em, cof by aa OVving the Rises df} dq Hib res OF their 
Brain. in the way hati is requir d CO raile fucn os fuch 1a i thts, 
ro pronounce fuch and fuch Words, or to perform fisci and ‘ fach 
Astic ns; but they have nothing co do with ch “ Wi icked, unle& it 
be to oppote, Ne punith the in by God’s Command. 6. Bid Angels 
may {ufpend the ‘Sp pirical operations of their Slaves, for they dea] 
with them with a more than Arbitrary and Tyrannical Power. 
As to Juft Men, tho they may foretimes by Goas permiflion vex 
them in their Goods, 2: nd even in their Body, yet they have nothing 
to do with their Min i. And therefore if there be now Mien really 
rc fleft vx th the De vil, I have not imu ch better opinion of them 

en af Wizards and Wi itches 5 5 for refi the engl he will flee from 
lam.iv.7. Had thofe Men given ne room to the operations 


4 au 
of that wicked Spirit, by Melancholy, \ cuaiae Blaf {(phemy, 
Def{pair, or fome other grievous Sin, tis not conceiv'eabie God 
would have granted him fucha great power over them. But moft 
of the Stories of this Nature, which | have examin’d, rrove meer 
Cheats, as I thal! nn bi it appear in fome other Lerrer. And if 
fomebody vouchfafe to fead me faithful and well arcefted Re!arions 
concerning this matter, I douot nct but that I thall be able-to ex- 
pizin them by the Principles | have laid before, and tha!l fer down 

Perhaps the ereateft pa sol cay would have been better 
picasd chat [had re a ome thr e Stories, and ma de a ihort 
Comment upon — fon to follow me threugh this gong and 
roubiefom way of Realoning + tot moft Pecple are as ntuch tir’d 
oy Reading M let ios cal Difcuiion: , as their Authors by fetring 
them up, without conlicering that this Method, how tedious 


foever it appears, is the enly fure way to attain to Know ledges fo 
that 
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that I forefee I fhall have but little thanks for my pains. Bue if 
you approve of them,and vouchfafe to he!p ne,in order coCorreé and 
{mprove my Notions, I {hall efleem them not altogether unprofita- 
ble ; for I am confident every _unprejudic’d Philofopher and Divine, 
that has Read what you have Writ concerning Tradition, will agree 
wichme, That I have mide choice of as good a Judge of Meta- 
phyficks as any there is in the World. 
September 26, 
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ing the formation and drowning cf the Earth, which I had fet up 
for your diverfion, rather than any other infight, have met with {fo 
many Curious Examiners, that I fear left I be infenfibly fore'd, 
apain{t my firftt Refolution, to Compsfe huge Volumes im their Defence, 

Some Criticks, not very Learned however, have pick'd a fuppos'd 
faule out of the end of the XX] Letter of thele Afemeirs, here T fay, 
that J conld alleage the Authority of thas Incomparable Afathematician 
Afr, Newton, sf Philcfophers were to be convine a that WAY, becafe he 
thinks that eves now the fituacion I have given to our Globe, wiz. to 
turn upon its fhorteft Diameter, and to be fet upright upon the 
longelt, is requir'd to keep the Waters down 5 ana therefore the overfowizg 
of the Sea is a necellary confequence of tke ixciination of the fata Glole, 

[cs pretended that I have miftaken Mr. Newtor's Opinion 5 but 
this isa Matter of Fact chat can be quickly decided, and I leave 
you, Sir, and every other Learned and Impartial Reader, to judge 
of it. The paflage which I allude to is contain’d in the 3d Book, 
the rth Theorem, where he proves this Propofition, Te Axes of 
Planets are fhorter than the Diameters that are drawn upon them, inthe 
following manner. “ Had not the Planets a Diurnal motion, as their 
‘* parts jay equaliy heavy upon one ancther, fo they would be per- 
* feély Spherical; bue this Circular motion caufes che {aid parts to 
“remove from the Axis, and to tend apwards to t!e Equator. 
“ And therefore if Matrer be fluid, ic will increafe the Diameters 
of che Fquator by its afcent, and ciminifh the Axis of the Poles, 
“Thus the Obfervations of Matters Cafini and FlamSteed, agree in 
this, That the Diameter of Fapiter is obferv'd co be thorter be- 
twixt the Poles than from Eaftto Weft. And by the fame rea- 
fon, were not our Earth a little higher under the Equator than 
under the Poles, the Seas would fubfide towards the Poles, and 
“ afcending along the Equator would overflow all. Zodem Argu- 
mento, nifi Terra noftra paulo altior effet [ub -Lgquatore quam aa Pols, 
Maria ad Polos [ubfiderent, & juxta Eauatorem afcendenao, ibi cmnia in 
ax darent, 

Then he goes about this Problem, Tofiad the Proportion of the Axis 
of 4 Planet to tie Diameters that are perpendicular to it, which he makes 
out by the following Principles. That the force, by which the 
Circular motion drives upwards the parts of the Earth under the 
Equator, isto the Natura! Gravity by which they tend down to the 
Cenrer as 1to 29¢4$3 fothar if there were a Canal tullof Water 
eoing from one Pole to the other, and another perpendicular to it 
from the Zenith to che Nudir, tie Gravity of the Water running 
from Pole to Pole woula be to the Gravity of the Water de(cenc- 
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ing along the Equator, as 291 to 290, becaufe rhe force, by which 
the Circular Motion, caufes the parts of the Equator to remove 
from the Center, would Counterbalance .}, of their natural gravity. 
2. Then comparing the gravity of bodies cowards the Poles and the 
Equator, fuppofing the Earth to have no motion, with the force of 
the Circular motion by which its Diameters are made unequal, he 
finds that the gravity towards the Poles is to che gravity towards the 
Equator as sor to 500. But 34'¥ by che third Corollary of the o1 
Propofition of bis firftt Book, it appears that the gravity of bodies in 
different places, is as the diftance of thofe places from the Center of 
the Planet. And theretore 4t"’y that the Diameter of the Equator is 
to the Axis of the Earth, as 692 to 689; whence follows 5%!» that 
the faid Axis being 19615800 foot of Pars equal to 3923 milesand 
800 foot, according to the accurate calculation of Mr. Picard a French 
Mathematician, the height of the Earth at the Equator furpafles its 
height at the Poles by 85200 foot, or 17 miles and 200 foot, allow- 
ing ¢¢0o foot to a mile. 

Ihave related thefe Paffages fomewhat at length, to thew that 
Mr. Newton, not only admits the principle of the inequality of Dia- 
meters in the Terraqueous Globe, upon which my Hypothefis is 
builr, but even demontftrates it @ priori s fo that the Pexdulums fhort- 
ning their Vibrations, as they are brought nearer to the Equator, 
is no more than a neceflary confequence of this inequality of Diame- 
ters: The demonftration is plain to any Mathematician; but to 
make it fenfible to others, Let ’em take a hollow glafs-ball, pierced 
only with a little hole, through which let ’em almoft fll ic with 
water, and throw'into it a handful of Spaxnif> wax beaten to {mall 
Powder, ftop the Veffel and place iron a pin, whereupon it may 
freely turn. They will obferve that the particles of the wax, being 
fomewhat heavier than the watery corpufcles , will fink down 
to the bottom of the Glafs. Then ler em give a {wing to the Veflel, 
and the Water together with the Wax Particles will rife from the 
bottom along the fides of the Glafs to itsuppermoft fuperficies, and 
continue fo as Jong as the rotation is violent; but proportionably as 
it abares, the Wax, asthe heavieft, will fink down to the bottom 
again, the Water, as the lighteft, keeping up longeft to the upper- 
moft fuperficies, till ic be alfo deprefled to its former leve), by the 
Air extricating it felf, when the motion is wholly ceasd. 

It’s evident in this inftance that if the fides of the Glafs did not 
contain the Warer and Wax within bounds, they would fwing away 
by the violence of the rotation; and fo it would happen to the 
parts of the terraqueous globe, 7? not the world almoft ful with 

matter, 
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matter, or as full as everit canhold. But as I have obferv’d in the 
XXIX Lerter, there are little void {paces interfpers’d amongft bo- 
dies, becaufe the firft corpufcles they are made of are globulous, and 
that motion cannot be conceiv’d in the oppofite Hypothefis; but thefe 
firft globules are fo very infenfible, that the interftices they leave 
amongft ‘em muft needs be of an unconceivable {malinefS. And 
therefore the matter of the terraqueous globe cannot fly away by its 
diurnal rotation, becaufe ’tis kept down by other matter to an inde- 
finite diftance, only it can afcend along the Equator to a height pro. 
portionable tothe quantity of void fpaces; which, methinks, I'can 
pretty near determine by the joint computations of Mafter Newton 
and Huygens, and fay that inthe terraqueous globe the quantity of 
void fpaces is to the quantity of matrer, as the length by which 
the Diameters of the Equator furpafs the Axis of the Earth, that is, 
as 1t0290, accordingto Mr. Newton, or as £t0 289, according to 
Mr. Huygens. 

Perhaps it will be objected, that this quantity of void fpaces is 
inconfiderable, in relation to fuch a vaft quantity of matter. ButI 
anfwer firft, That I fee no pregnant reafon , why there (hould be a 
far greater number of them. Secondly, That this fuffices to con- 
ceive the poffibilicy of motion. Thirdly, That globules fo prodi- 
gioufly fmall as the firftcorpufcles are, can be fo complicated and 
crouded, that the interftices, chey leave amongft ‘em taken together, 
amount but to a very {mall quantity. Fourthly, That Condenfation 
and Dilatation, the Phenomena muft ufually alledg’d to prove the 
neceffity of void {paces, cannot be intirely folvd by that fuppofition ; 
but that there muft be befides a very infenfible matrer going out and 
into the condens’d and dilated bodies. Fifthly, That no probable 
caufe can be feigned of the proportion betwixt the force of the diur- 
nal circulation, and that of the natural gravity of bodies, unlefs the 
quantity of void fpaces and that of matter be in the fame proportion, 
as I (hall prove hereafter. 

By this lam fufficiently clear'd from all miftake as to the fenfe of my 
quotations,fince it appears that chePrinciples of Mr. Newton and Huygens 
agree perfectly with mine, tho it may be thofe great Mathematicians 
never thoughe on the confequences I have drawn from thence,in order 
to exp'ain the poMibility of theDeluge,by the overflowing of theSea. 
But] muft make you admi.e ‘he Philofophy of the Bilder of the new 

| Worlayas a)!Chriftians have been juftly furpriz’d at hisDivinity in read- 
inghis Archeologia, From the fcremention’d Demontftrations ’tis p!ain, 
that che figure of the earth is fome what oblong, fo that our globe is 


rather a {pheroid, thana {phere; which may have giv'n oocaion 2 
thofe 
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thofe expreffionsof the Ancients, the Theorift boafts fo much of (a). (2) Tellwr. 
But withal ic appears that the Axis is the fhorteft Diameter, and thar Ther. Secr. 
thoit were {upposd that ic was at firft the longeft, yet ic could not! 2 %!% 
remain fo during many years, much lefs 16 or 17 ages, as this new 
Philofopher pretends, except that we imagin, againft all reafon and 
experience, all the parts of the fuperficies of the earth as hard and 
contiguous asthe partsof Diamonds. But if we fuppofe them foft 
and flaid as ever they were, and probably more at the beginning 
than they are now; it follows, that fince the circular motion refifts 
the natural gravity of bodies under the Equator, with the force of 
1 [0290, in 290 days the Earth ‘vould have grown perfectly fpheri- 
cals and in 290 others, have taken the form of a {pheroid curning 
onics fhorteft diameter; yet not farther receeded from the globular 
figure, becaufe matter cannot be driv’n more upwards than the 
quantity of void {paces will allow. 
Mr. Newton's paflage has made me take notice of another /plendid 
miftake of this Author. Matter Caffini and Flamfteed have obferv’d 
the diameter of 7upiter to be longer Eaft and Weft, than North 
and South; and thisexcefs muft not be inconfiderable , to be per- 
ceiv'd at fo great a diftance. Mr. Newton calculates it as exactly as 
cin be done, faying, fince 7spiter turns about its center, or makes 
its diurnal revolution in reference to the fix’d Stars, within 9 hours 
56 minutes, and fince the {quares of times are in proportion as 29 
to 63 it follows thar che difference betwixt the fongeft diameters of 
this Planet and the (horteft are, as1 to 392, or that the diameters 
from Eaft and Welt and from the Zenith to the Nadir, perpendi- | 
cular tothe Axis of Fupiter, are to the faid Axis, as 403 to 39 3 Bur | 
our Theorift, more us’d to phanciful dreams than to geometrical 
calculations, will cell you, (6) Aste the Beles of Jupiter, which are the (6) Th 
molt remarkable Phenomenon of that Planet, I take them to be his Zones, and of the _ 
tolye parallel with one another; and I beleve alfo with his Aquator—If Earth.B.1. 
wehave gueft rigit that Jupiter ss iz an Antediluvian State, I fhould rather ©. 12. 
expel to find the figure of his Body, than of anyother of the Planets, to be 
oval or oblong, fuch as onr Earth was before its Deluge. (c) The Globe (c) .B. 
ot the Earth was (before the Flood) really divided into fo many Regions 11.Ch. 8. 
of a very different avert and quality, which woula have Appear d at a at- 
flance, if they baa becn look'd upon from the Clouds, or from the Moon as 
Jupiter's Belts, or «s [o many Girdles or Swathing bands about the body of 
the Earth, The fecond Ecicionof the Theory in Engli/h, is printed 
4 years after Mr. Newson’s books and one would think thar an Au- 
thor, who thould have*more love for the truth, than affection for 


Witticifins and an outward fhew 4 ae, would not be afham’d 
Sf{2 of 
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of mending eny faults upon the demonftrations of that greatMathe- 


matician. But befides the lofs of many pretty thoughts, the Theorifts 
Rivers would have been quite ftopp’d, and his Antediluvian Earth 
have remain’d as ary as the Defarts of Lydia. And what means then 
of prefeating two Kings anda Queen with an imaginary world, of 
boalting to have retriewd a World, that had been loft for fome thoufand 


years, out of the Ademory of Man, and the Records of Time, or of fet- 


ting up for Author of a Sect of Utopian Philofophers. Ca/fini, Flam. 
fieed, Newton, are great nares, but what fignify their obfervations 
and demonttrations, fiace Adofes himfelf lofes his facred Authority. 
when he ftands in competition with the facred Theory of the Earth. 
as its Author, and feveral Divines call it, but (#) ina contrary fenfe? 

However, if I cannot flatter the Ambition of Princes with the 

promile of enlarging their Dominions, and the proffers of New-found 
Land and Countries, 1 have this fatisfaction, that the Holy Writ, 
as well as Aftronomical and Geographical Obfervations, confpire 
as much to eftablith my Hypothefis, as to overthrow that of my 
fupercilious Adverfary : As now Mr. Newton's and Hyygen’s Demon- 
{trations open to me a new way to explain how the Earth return’d 
by degrees to its former Equilibrium, after it had loft it by the 
unufual Earthquakes, Eruptions, Tempeftuous and unequal Rains, 
that preceded and accompanied the Deluge, and that precifely in 
the time fet down by the Hl. Writer. 

For fuppofing as in the Scheme of the 2d Letter of thefe Me- 
moirs, p. 12. the Sea lyinground about the Earth, as betwixt the 
Ovals NC, ED, SF, GW ; but after it was fallin (as it were) 
upon its longeft Diameter EW, the Watersin W NE overflow- 
ing the Earth in MLCI, the Waters in ESW, the Earth in 
DFGO; fince the Diurna! Circulation of the Terraqueous Globa 
was not interrupted, it follows thac the force of that Circulation 
withftood ftill che Natural Gravity that carries Bodies down to the 
Center, and was with it, at leaft in the {ame proportion as ’tis now, 
that is, as 4 to290. But we have reafon to believe, that that pro- 
portion was then far greater. #. Becaufe, tho the Superficies of 
the Earth be now for the moft part, either fofe or fluid, yet ‘tis in- 
terwoven with divers hard Bodies, whereas it was then cover’d all 
over with aLiquid. adly. Becaufe the many Earthquakes, Erup- 
tons, Winds and Rains, that preceded and accompany’d the Deluge, 


had put all the parts of che Earth at a confiderable diftance from: 


its Superficies, in fuch a violent Commotion, that it render'd them. 
ficcer to propagate the vehemence of the Diurnal rotation, and to 
refit the natural gravity, with greater force than they do _ 

3aly: 
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sdiy. And therefore the Sacred Hiftorian fixes the time of the 
prevailing Of the Weters over the Barta to 150 Gays, Gem, Vii. 24. 
during which it may be fuppos’d, that by the force of the Diurnal 
Circulation, che Waters afcending from the Poles, North and 
South, towards the Equator, the Terraqueous Globe took a Sphe- 
tical Figure. 

Fulius Africanus, a Chriftian Chronologer, whofe Chronicle 
Eufebins thought fit to infert in bis, as being the moft accurate of 
histime, afluresus chat the Years of the H. Writ are of 12 Months, 
and the Months of 30 days, making in all 360 days. But we need 
not have recourfe to Humane Authority, for, from the 1ft day of 
the roth Month, to the 1ft Day of the 1ft Month in the next fol- 
lowing Year, Adofer reckons 40 Days anc 3 Weeks, that is 60 or 
61 days, Ch. viti. v. 5,13: Which‘is very obfervable, and fhews 
that the abating or finking of the Waters downto the Poles fol- 
lowed the increale of the Equinoétial diameters almoft geometri- 
cally. Onathe 17 of the 7 month (77 days after the Terraqueous 
globe had taken a {pherical figure, and when the proportion betwixt 
the Circulation and Gravity was already as 77 to 22330) the Ark 
refted on the Mountairs of Ararat, which moft probably were the 
higheft of thofe whereon that Veflel {wars Onthe 1ft day of the 
tenth) month, the proportion being as 15° to 43500, the cops of the 
Mountains were feen. 54 days after, both forces being in proportion 
aS 204 to 59160, the Waters were fo far retir’d, asto let appear the 
fummities of fuchTrees as grow in thePlains: And on the 27th of the 
2d month, or 13 month 27 days after the beginning of the Flood, 
when the proportion was as 268 to 77720, thar is almoft the fame 
as tis mow, Oras 1 to 290, Noah and all his Family, with all the 
Animals he had preferv’d alive, wenrout of the Ark, a great pare 
of the Earth being fufficiently dry’d, becaufe God had rais’d a Wind 
to drain it, proportionably as the Waters retir’d towards the Poles, 
or funk into the Canals. and Plafhesthey had dige’d during their ftey 
upon the ground. 

It’s worth our inquiry to examine why that proportion betwixt 
the force of the diurnal Circulation, and the natural gravity fhould 
be fo conftant. I have already faid, that I could find no probable 
caufe, unlefs it were this. 4s the excefs by which the Diameters of the 
Equator [urpafs the Axts,is to the fame Axis, or as the force of the diurnal 
Circulation to remove bodies from the center of the Earth is tothe force of 
the natural gravity tocarry them downto the [aid center; fo is the quantity 
of void [paces to the quantity of matter in tiis our Globe. 

For, becaufe Circulation is.an active principle, whereas heavinets: 


1% 
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is a paffive quality, proceeding only from the impenetrability and 
unactivity of matter; tho the difproportion berwixt both be fo Very 
preat, yet in procefs of time the former would gain upon the latter, 
fa)Lere, a8upon an enemy that can make no refiftance of its own, (a) if 
Yaxvii, matter could be driven up higher than the fummity of the Equator, 
from the top cf the Atmofphere of an orb to its center,that is higher 
thanthe preient quantity of void {paces will allow. Asin the inftance 
formerly mention’d, the Water and Wax wouldbe flung out of the 
Ball, were they not kept within by the fides of the Glafs. 

This Hyporhelis is very agreeable with the Phenomena,and,methinke 
Icould by ics means folve a great oumber of difficulties inPhyficks, Ay 
wefent T (hall content my felf with obferving thatit sivesa very p-o. 
bable account of the poffibility ofmotion,and of the natare of graviry . 
We need not have recourfe to any impercepuble Mater , or map. 
netical Virtue. Bodies go down to the center, becaufe they are 
unactive and impenetrable; fo that were the diurnal motion {uper- 
feded but one day, they would replenith all che interfpers'd vacuities. 
and jump into a Chaos not much unlike to the former. 
I have obferv’d in Mr. Huygen’s ingenious Treatile concerning the 
(4) pic. caufe of gravity (4) a Corollary that will give a greac light to the 
dela caufe Conjectures | have publith’d in former Lerters, (¢) z/s. That to difen- 
dv 'a pefen- angle the parts of the Chacs, God gave it a motion 49 or 48 times 
rar Pas? fwitter than its diurnal circulation, Mr. Hengeas fays, that if the 
(c) Lett. diameter of the Equator fhould be double of the Axis, and the 
xxi.p.16g, Earth turn 17 times fwifter than it does now, the force of thar 
269. Lett. circulation toremove bodies from the cente: would be equal co their 
Xxx!. P- gravity; but if it fhould be more vehement, the bodies at the fum- 
“41> “4% micy of the Equator would fiy into the Air. Suppofe it then 26 
| times fwifter, the diameter of the Equator will be 335 longer than 
the axis, and the Terraqueous Mafs will be neicher a globe nor a 
fpheroid, but have the tigure of two Parabole join'd together by 
their extremities. And asthe violence of that motion would have 
been more than fufficient, to fever the various bodies of the confus’d 
congeriess; fo, the great declivity of the Paraboie would have carried 
the Wateis down to the Poles ina day or two. Sotchat the more 

{ meditate upon AL/es’s account, the more rational I find ir. 
According to the fame Author, (4) thereis {till a fluid matter 
(4) p.1g3. that has a twiftnefs 17 times greater than the diurnal circulation of 
our Globe, for itrefembles a boy, thar thould curn about its fuper- 
ficies in the {pace of an hour 24! minutes. And left this motion 
fhould appear too violent, fc propofes to imagine a phyfical point 
advancing only a degree upon an ordinary geographical Globe, with- 
in 








ry, 








September, 1693. 293 


ia t4 feconds, which isthe {pace thar this fuid matter runs through 


ae} 


within fuch atime ; for this motion will feem to be flow, rather chan 
wift. 

' I could wifli I had more time to digeft thefe Asemoirs , I thould 
not be fo often at corre@ting or improving my notions. But! am like 
the blind man of Beth/aida, who at the firft touch of our Saviour faw 
men as trees. AZark viii.29. Andit can hardly be otherwife in my 
unhappy circumftances, when I have {carce any other help, but my 
own meditation. And therefore I am fo far from having lefs regard 
for Dr. Burnet's parts, becaufe of any miftakes 1 may obferve here 
and therein his Writings, that I would have as great an efteem of 
his fincerity and modefty, as I have of his Learning, if he were 
pleas'd publickly to declare, that he did ndt write his Archeologia for 
vulgar capacities, fince he feal’d itupin the Tongue of the Learn’d, 
that he has propos’d many things rhat are taken as his direét opinion 
tho they be bare objections ; rhat if he feem inclin’d to give an Alle- 
gorica] interpretation to the firft Chaprers of Genefis, *cis meerly by 
reafon of the difficulties of the liceral fenfe; and that there are fome 
things in his Books, which he would willingly mend if he were to 


Write again. 








LETTER XXXIX. 


To Mr. Reve Williams Mathematician: 








Theorems to find the beginning of the Twilight, the Declization 
of the Sun being North, South, or in the Eyamoxes. Efow. 
io findwhen it finifbesat night. 


Honour’a Sir, 
Prefent you with fome Theorems, that may be of ufe in that 
excellent Art, in which you prove fo ferviceable to your Coun- 
try, L mean Navigation. For by their help we may find to a 24 the 
precile 
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precile hour of the day, aconfiderable time before the Sun’s rifing 


and after irs fetting. Letit then be propos'd. 

To find the time when Twilight begins at any day of the year, the Latitude 
of the Place, andthe Declination of the San, or sts aiftance from the 
Equator being given. 

This Problem may be geometrically folvd, as will appear in three 
inftances, which I {hall fer down here inftead of all the 365, or 366 
operations, that may be made according to that patrern. 

Make the following Diagram 


yi 
Lily 


N 


























in whic) POQNSH AZ reprefent the Meridian, HAO the 
Horizon, AZ AQ the Aquator, Z the Zenith, N the Nadir, P the 


North-Pole, S$ the South-Pole, XL the Crepufcular Arch, a! the 
UN)’s 
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Suns depreffion under the Hor'zon (viz. 18 degrees) Lathe Sun's 
Declination to the North. 

I. Let’sthen take for the firft inftance the Latitude of London 5x 
cegrees 32m. and fuppofe the North-cecliration to be ro degrees, 
Becaufe in the Spherical Triangle ZPL_ there is given LL the 
diftance of the Sun from the Zenith, 108 d. ZP the complement 
of the Latitude 384, 28’, PL the complement of the Sun’s Decli- 

nation 8o4., we have but 4 \find the Angle 7 PL, which may be 
done by thisPropofition. 

As theRetangle of the Sines of the Sides Z Pmult.into P L(a) Logarithms. 
containing the Angle fought is tothe Square of theRadius's (b) fo x } - 787183 

the Right-angled figure of the Sines of the} Sum (c), and’ dif. (c) ia ae 
ference of the Bafe (a), ZL, together with the aifference of the (d) 20. Add 5 
Sides PL—Z P (¢), tothe Square of the Sine of } the Angle (e) 39. 7232861 
fought. Sub. 19. 7871832 

The half of the Remainder, 9. 96805 14, gives the Rem. 19. 9361029 

Logarithm of 684, 18’, which being doubled make 1364. 

36° for the Angle (ought LPL; fud {tract this from the! of rhe 
circum ference 180", remains 434 24’ 5 convert them into time, and 
you'll have 2°. 5 3° 36” for the beginning of the twilight. 

I]. Let's now give an inftance when the Sun removes tothe 
South, and fuppote the Declination to be 54. in the fame Latitude. 

Becaufe in the Triangle S!N, IN the diftance of the Sun from 
the Nadir 724. , S1 the complement of the _ Declina: ion 854. 


SN che cori plement of the Latitude, 384. 28’, aregiv’n, there 
remsins butthe Angle 1SN to be found ; which is done by this 
Canon, 

As the Reétangle of theSines of theSides\ Smult. intoSN con- L ogarithms, 
taining the Angle fought (a) wu to the {quare of the Radins(b): (a) 19 7921999 
So the Reé ages the > Sum (c) and} difference the Bale (8) 20..0+.0.. . 
N | (d), together with the difference of the fides 1\S—SN 3 = 2775123 
(e) ts tothe [quare of the Sine of 3 the Angle fonght. —_ 


The Biflection Of the Remainder 9. 7426682,1sthe (©) 39. 2775123 
Logarithm of 334, 34’ the double of whichis 674. 8’ the Sub. 19, zo21159 
Sine of the Angle fought N SI convert this into time, Rem. 19 4853365 
and youll have 45. 28’ 32" for the beginning of the 
Twilighr. 

1], When the Sun cuts the Equinoétial, the operation may be 
made as before, but becaufe it may alfo be doneby a Theorem that 
1S lefs troublefom, I (hall fet it down here, and the proof by Logs. 
rithms in the Margin. Imagine only 26 to be the Archof an Azi- 
muth, and the quantity of it to be 18 degrees. Then fay. ds the Sine 

C 0" 
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Logarithms. of the complement of the Latitude (4) OQ (wiz. 384. 29" 
(2) 9. 7938317 wsto the Radius; (&) fo the Sine of a b UZ 184, (¢) sto the 
oe ea ohte -y fne of aA, that is lels (4) 294. 47° fubltraét them from 
Sam go4, remains 604. 13°, which converced into time give 4! 


(d) — 9. 7938317 S uk a 
~ 2" for the beginning of the Twilight. 








- ee a Rn 
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Kem. 9. 6961597 . 

[ know that therefractions light may fuffer through Va- 
pours, Exhalations and Clouds may oft in tach things hinder a com- 
pleat agreement betwixt practice and {peculation. Burt befides the 
pleafure that there is in knowing Geomerrical Truths, fucha compe. 
rent abatement may be made for thefe Refractions, as thac the pro- 
pos'd Theorems wil! be ufeful in any place, and for che moft part of 


Fone wer 
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To find out the duration of the Twilight,or at what time it finithes 
after Sun's fer, youneed but know exactly the time of, the Sun's ri- 
fing and fetting, then having made your operation for that day, and 
found the beginning of the Crepufcle, acdto the Sua-fer rhe time 
chat pafles becwixt the beginning of the Twilight and the Sun-rife, 
and ‘twill give che time of night that che CrepufCie finifhes This, 
Sir, is not written for you, but for young Scholars, co which] with 
chat chefe Azemoirs may alfo prove ufeful. 

Mr’. Bernowlli’sCanon for finding the fhorreft Twilight prove likewife 
Geometrical, but che Demonftration is too long to be tnferted here. 


FINIS. 


ERRATA in jal. 
Page 226 line 41 for 1593, read 1973 or 1574. 1.42 addafter Montpellier 1593. p. 
227. ). 2. Lewis xiti r. Henry iv. |. 3. 16215. 1611. 
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